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The seismic performance of structures can be significantly influenced by the interaction
with the foundation soils, with effects usually roughly considered in seismic design and
assessment, under the assumption of linear behaviour. This seminar proposes a different
perspective, in which the geotechnical systems, such as foundations and bridge abutments,
can be regarded as the main source of energy dissipation for a structure under seismic
conditions. An intrinsic dissipative feature that may be managed more efficiently by virtue
of recently developed, advanced analysis methods of soil-structure interaction accounting
for highly nonlinear features of the entire system. These methods include coupled soil-
structure models of large domains using super-computing resources and a novel class of
practice-oriented, thermodynamic-based inertial macroelements for soil-structure
interaction. The application of these methods to real case studies points out the role of the
combined nonlinear and inertial soil response on the seismic performance of buildings and
girder bridges, as well as on the effectiveness of widely used anti-seismic technologies,
such as Tuned Mass Dampers and dissipative foundations.
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